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PURPOSE: To provide a fuel cell stack in which 

a complete interior manifolding is constituted. 
CONSTITUTION: A cathode 27 is installed as a 
gap from a separator plate 40 and composes a 
cathode chamber communicated with an oxidant 
manifold hole 25 and illustrated as an arrow 39. 
An electrolyte 20 and a separator plate 40 are 
extended to the outer rim of a cell and compose a 
peripheral wet seal part 23 forming a peripheral 
wet seal between the electrolyte and the 



separator plate to seal fluid. A fuel manifold wet 
seal part 45 and an oxidant wet seal part 46 
compose a manifold sealing by the 
electrolyte/separator plate wet seal and the fluid 
is preferably guided to an anode or cathode 
chamber on the opposite side to the separator 
plate 40. 
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ffltB7 y - h* ® 1 ffl izmmtmMm t m^^ v - f © 

:t+>':S^> F:yx#l|&n tsm □ i !cm«;iiaLTVi-5 
* V - FSS^-tl.^"nmt-«>M^r/1 W-^-T'P'- 

;i/X^'yi'(7)St*TJifiL : iiie-fe/tw-^-T'^-F 

F/S«?®':;x-y F>'-;P^?g^-r«W::Vi^a>> 
F->-;m3gS*rL : tfitBm<SSiHiil3-tr/1V- ^S' 

|B-fe/'^W-3'-7'I/-F'f'ffl^?La> ^n5.-fe;i!^-^ 

!if1i*ffT-e-feAV-"^-:/W- F/«»K'>x.y F-> 

-;^SfJg^t^.¥&^i•N'r:>^^J^ F'!7x y f v-jViSigic 

ffi«t^>«t®:yxv-*;i/F*^figb ; MtSMffiTr: 
*:;kF'j7x'y F->-;l/«iesaD, ttS3v-jf;JI/F0 1 
•by F imiB-fe:;ii^-i5'-7'i/- F® 1 ffliwfitayy 
-Fat®ra7?Mi|sf;9xoai&^iigtt-5^Sfflt^ 
RU;StllBMffivr:*;PF'i/iy F>'-;i'«iigSa 
i3> WSBT-j^;VF®S2-fe5^FtirlB-fe:/tk-5'->' 
p—Fo«i©ii±®WfB*y-FSt®m-e:t=^'>^'> 
F^f;^®aasBi«gi:-r5^i?c©'ifKsffl;i, -ensi:: 

m ;«friBU*-5>i'Stt^'!r, -a{iMfB7/-F' 

a©-t3fcM-r-5tfilB-b:/1k-i$'-::/V- F®tEilB 1 M 

©j^tts. ^2mimi]v~m(D—DizmtmE± 

5 2fi®-fe/1k-^-/U*-V-7'k-FiCcfctjTJg 

bt^nrfeD ; s5t3®2^i®-fe/1^-^-/u*-•7- 
:/^- Ftt-?-ne.©ag|5T*'S*jg^$nT 1-5®';*- 

T-Sa^DHi^ ; -€-L-Ttfffa®fi-7-*jP H'i'xs; F 

F®^3-fey F*^e.iifB'j3i^"-7-asT'®M*Brig 

ttmm^^. &t;tttB®ft-7-3t;;i/F'>xy Fi' 
"i^S&HD, t^b***)?g«i;yx®»;9Xft«&-7 

r;*ji.F'x®Ma£'fiiet-r-5m©?ms:ffiA. 



e. C cfc o TillBjl#5Hr jl/X ^ -y i7 tfiTSJS;tf X i: X 9^- 
t £#i^fr5MtBK^Bf-k;l.x^ i'. 

mMm2] ssiST'b-FA^-^-nsoi^ffiitfttB-fe 

;tl.-:5'-:/^-Fi|^i;«illlS:WL-, fJIBM-bjl^x 

^ (D^t^^±iz^-t)v^ms$,bx^^m^m 1 !a« 

®<^*4-irJ!/X^'yi'o 
10 -/'J*-Y-7'Ix'-FtAsykX^?^^S:/L'-FT? 

[M*«4] i}iB:?'i/-F©iB±oiiia¥fcV5Sa 

(pressed s h a p i n g) ^-&^•^t9|e:/^' 
- F© 1 H±TliifiaM«^a':7x>:/ F->-;P2:^g*K 

tJia^'u— F©ffi©ffi±t?ttiiiB:/w-F©ifiafi6 

©SftSS^nfc. MEMffi^a'i7xyF->-;l'£Jg^ 
•r§:/WXfS3ge/-F^S3i}^#: (shape) S^t? 
s»*JB 3 iafS®ji«1B^-fe;i.x ^ y ^ . 
a? [I|*«53 t5IB7'l'-F®lffi±OMaMiS-7-* 

ji/ F'j'x-y F->-JHiffi*wayv- Fffl:/p-xgE?gjfi 
Jg#*"t^-eMtBy^- F® i ffi±TttmrtaMftv-* 

Jl-F'^x^y Y'y-)^^J^m^. ffltBT'l/- F®ffi®ffl± 
-ettstlBT'k" F®HtJfaffi®iil'lSi5t$nfc, MEMffi 
V F 'i; X V F ^:^]/Xfe?^>'- F 

[M*J1 6 ] Rijsagffivr:*;!/ F-^x y F 'y-hW^ 

^0 [S*«7] WtBMevz:*;^F'?x7F>'-;^«iS 
^a5BaiBtS&*^->- F^S«lig£3lS?LT*Si»^]S 

C«*S8] ffia-fe/tl^-^'-t/P-Ft-fe/'?!/-^ 

-/ u F hii^-fVT.m^Wrf^- F-? 

afesaf^S 1 IBit©m-t;i'Xr5' y i?. 
[»*«93 irlB-k>'ii'-^-::^i/-Ft-fe/ti/-^' 
Ft® 1 ffi±©iiiaWiViSiae' 

-3'-/u*-v-7'^-F®:/^x^g^jgJ^#:s^^ 

-y'k- F t®t{lfai H±lcMaMfiH3a'>xi/ Fx- 
;P*Jg{SL. Hfiga-irA"k-^-7'k--Fi:±A°l^-i'- 
/ U s'-y U— F ©«3® ffi±THiitB-fe/t 1/-^- 
y I'- F i-tr A l/-^-/U*--7-y^!/- F®irfa<a 

©Mfciassnfc, WiasfiM5a'?x!yF>'-;psjg^ 

■rs^l/X^Jgv- FifeJlli§J^#£^tfa*« 1 IB«© 

U ,J^-■7-7'^'- F t© 1 S-hfflifKM«vr* 
50 Jl- H "f? X F v-;l'«IS)!i5miH-fe/1 ^—:^'-7'^-Fi 
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3 

-fen Ti^--?~-fv- h fflflfi®ffi JiTHmtB 

-fe/1 i?-:/!/- h t-feA" 

if *S 1 IBiS0»4-feJl/X^ -> ^7, 
[if 1 1 ] WSBMffiv - * H "^7 X -y h 

[it:t:® 1 2 ] mflBMffi H x y h ->-;H! 

m^m 13] MiB 'J 5^^-v-g5it|iitJ 5 i o 

Cgt*:l 1 4 ] I5t2««5;4t7;i.:^ ij ^K^^fi^j^ e 
^-/U h tffl 1 rfti hfflfjfitawcv^HS 

x y h ;V«3g*ttfjIB-b A L-^'-T'l/- b t -fe/l 

^TtfrlE•fe/t w-^'-T'i^- h i-fe/'^ p-^-/u *- 

v-yw- h tcOtftlB 1 HitflStaM^Ba-^x-y hiy 

-y h i -feA Ix- ^ -/ U h ©fttltB 

ffi©ffi!C@^Sn&. t5IEMKiSffiMHf7x>;/NJ/-;i/ 

4tB«0jii|Bf-fe;px^>>i7, 

;i/ H -^x y h ->-;H«jg*t*aiB-fe/'? b t 

^-T-T'k- h tOmJiB 1 H±l::f{|B®fiv-*;i.H 

-h®iifflMCElSSnyc. mltdffiIfB®fiT-7i>;l/[^e7 

xy h'y~}v^mss.t^-:fi'7.m'y-h^mmm^i^ 
^mm. 1 5 tBS0m-fe;vx:5' -y i'o 

[«*:S17] a(iii^#:fflm-feJl/X:5'-yi?T*-o 
T, 

7y"Ft*V-H ; t5tB7/"H 

© 1 mizmmti>nMntmm^v-' Foyy-Fc^t 

i*]tSffi(cgfi!6-r§«»® ; &o:mtB-k;PmS£BtJtB0 



(3) ^H¥5-190187 

4 

-MCLT, ^©lffittfIIB7y-Ftor.gtcH. »4 
X □ i ttJ P i a^^ail L T S 7 7 - F S 

F:yx«*&PtSfaiPtlr^#;aabTV^5*V-FS 

S:^-n-?-*njg^ET5^-feA- p-iJ'-T'i/- F s-^/^-r^E 
)vx 9 y 9P^X'^±\zp^m-?=-t^}V Fft snrv^s^ic 

©»-feJV*S ; #'J*-5>i^g/*?, -:3ttmtB7/ 

- F^ro-oCB-r-SMIE-feAk-^'-T'lx- Fofuta 

i^? ii2fitirK*y-FS©-oc®-r5W 

^rfS 2j@©-fe/tV-^-/iJ*-V-:/k- Fti;-p 
T^i^^^tlT^O, ifBB0 2fl©-t:AU'-^-/''J:t5- 

iftK?&'ofca&©'j*-3>i^s ; 

H'?x-yF->-;«jiS10. S*B:tfXtxg^-A©|^ 
IKH^S#:;^^x■7r:3J^;^ F*> e-MffiU 
aSBlSli:-r^>itl^0m S:D;Mft-7-*;l.F'j7x-y 
Fv-;i-ffi3g^®D, mtt^*^#i;9X©i*!M*4:y 
x|t«&-7r F^©M£ "Jfg t-r5iSi:©'f KT* 
'J T. ^-nb tr J;'jTrataM-fe;i/X^ -y ^*-eSJS#: 
:y X t X 9^- A frad^^ u v-i^fe'sSu:4fiE«i^ 

>iftmm ; s■t^-e&5i^J^rB»4-fe;^x3' 7 i^, 

[S*:S18] iItBU*--7-S?)^»5~*<jl Of@© 

B!p«jiipf-fe;i/mfi©P®FBiicf!iEi-«.w*«i 7fai«© 

m^mi9] «^£f-fe;i^*a/OS. 7/-Fi:*V- 
50 F ; Wia7y-F01®(c^ft61-5«SSi:WiE*V- 

F 0 7 y - F [^rsffitc^ffii-rss^s : at^wia 
^jvmmmoij / - f v- f ^©WT^j'ii-rs 
■feAV'-3'-:/^-FtcUT. iE-oiffit«(iia7y-F 

tom\Z\t7 /-Y^m^U ■€-0Sj^®i:i(IB*y 

- F t0Kt K*y- FSaj^^-rsR-fe/ii/-^-:/ 
k- F <£^^Ta:5«IS:®f!S|s^•k;^#fi:!0> S!5:S{3tiii 
*#®£)fBf-b;i'X^>yi't?0lS€;^^'r*oT. i*:®: 
M;!fxt^+i/y>F:yx^. iiflBm-fe;vx^-yi? 

4'®&w■t;^¥fe'^&u:s•»■fe;^*e^o^e.. fflis© 

■eWfBrtfflT- FtSSB^-n-?tiiilg:©S^j$tifc 
^?L^^-r§BSidm^StmtBirAl'-:5'-yi— Ft 
(ci;-3Tm^n;MB©€-^ILtt. ^tlS-fe/lk-^ 
F©#ffi±©fljfaS«Hi:m MSL-T-feJV 
jif^^#T-?-feAl/-:5'-:/l/-F/S^M'i7x-y Fv 
-;^£}giSf F -^^x -y F 

ioTHsn, ^nt<tt>TMta-fe;PX:$'-yi'£jioT 
Ji«-r5«i:®;(fX'7-*;i.FSJg^l/T*30 ; WIBM 
ft V-^JW F X -y F 'y-mmm D > WIBv:r*JV 
50 F®l-fe<y Fi:ilfa-fe/1U—^'-7'^-F®lffi±®fft 
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(4) 



#l»¥5- 1 9 0 18 7 



HfflU h*ieifiS3U*--7-S*-effliaa 
S 5Jt| (c L T V ^ S ; fJSEEft;;^ X ^ ij 5 > ^M!S± 
CilbT'gft**4^ti:yx$Jgfi?TSI|i ; s.y'mia 
t^b^^ilStl^FX ^ftffSBSfi V - H X >y h 

^*^tj;yx©)l!(6f:yxw^-7r*ji/ H'xOJiaS: Blfg 

X i:X9^-A®S(lta§ U t^~'^--mi.^RU±mi1X 

[0 0 0 1] *l!ig(il^g|5T-*;i.HJg*3c (man i h 

0 1 ded) RmmUt^-^>!fmm (re form 

1 ng) JKi^-fe;i.X3'yi; [fSit)-^, i6Ki|Bfmig(a*a 
#;(fuel cell s t ack) ] iCllL, #le: 

•fe;i/X5' -7^? Sv'-il'L. 7/- Y^i)^f>i^mhfcU * 

-5 >i*'^S:Jij«-r5:^S&o?7'n-bx fcMf •So 
[0 0 0 2] --^!cm-b;l/%«gg (e 1 e c t r i 
cal output unit) tt^FfSft^feSfctt- 

iMf$nfcfi^®-kji/0#ax^7^*efK-£)o 

fets^anx. iw®M-fe;i/x*ji/^-t±iAsii^ 
■rso #li-«®-fe;H3;-Kt7y-Hi:*y-Hm 

*a®S»S3''f ;P (electrolyte til 

e) , Rzfmntt^'yf^>hii7.mm^^ts. m 



^n®R)6^ (r e ac t an t chamber) t 
¥Aans, mt:t+->^'>h;yx®^)-l*«J$L> 

:f-/1^tc\ft^i^yyYi37.^^ (cros sove 

r> t, ^^owLitmsmTtR^^mM. ^mz^^x 

■fe;U%m®tf9ft«^(Cj;-:5Tttf?it&4i;5:t-A*- 
(overboard) 1i7.m&if&-htcf>t. 

*55 0 o'c~7 0 Qx:(nmmm'm±mvf^^yx 

(a, mmmmmM»mt. ^ommotzmzmm-^)'^ 
>\tf'^yft^nv-9-:^i'-V\Z'Z''Wx^:i>m^m\z 

nhxm\zU'k*!kxh^. '^mm.mM's.m^)]/ 
[0 0 0 3] ifmmt. 'zmm<Dm.mziir>xm\^ 

'^)Uzm-^'mtir^i^yyV^-x&ji±nw.-^::.i< 

[0 0 0 4] ^}t^-^ymm^^t^ 

30 ^yif^^mzt^, M>yt:=.m.^mtmt\z^) 
^-ht^mim\i±)vxi'v^n'T:^m\zm.-&ri 

CO 0 0 5] mfkm\zms^mmmm.m±)\^7. 

m^<0±)Vill>f,7.^yPmm^^-n\Z, ^AU-i' 

fjx\t^n^ni±y h<D±nu--^-'fu-h^\zm 

40 hU-y^X®7y-H«i:®W!c#Aan, t^y^y 

-7i'x®*v-H«t0rBiic^Aan-5. 
[0 0 0 6] 'm^m%(Dmm^t.x, »-feji'X 
9yi>ifiib mmmzjimnmu^^^ y^jv-^-t^jv h * 
m^^^mMtt^yyy h-n-X(n^m-^=-t^)Vi'^ yf 
\cWipnx\^fc. hfi^h. ^-feJl/fflAPtffiDtt-kil/X 
^ y^(r)9^mz^yy-/-^nunmifs.f>ts.\^K iti^ 

n(oxabm-7=.t^)V}fizMLxmmnmtim 
i^fsi^\ m^mmmm^t^tzmz. m-?~ts)V¥ 
50 t±)i'X3' y^ tmmmm^^^>mti^$>^. m 
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/■t ;p X ^' -y ^ #ffi !c * ft 5 ® « :y X v-;Kolt^ 
t, -fe;i/X^''yi'®pJtg/i43Ei::»-3/t;ffX^y hrt» 
KKffi*>tf>i^ (pumping) 
mm^^LXWz. -fejVX^'-yi';4i6^Mv-3}^Jl/F& 

*#T-7MK:S^SjMttT * X 5 ^ X ^' > i^'J^-iP 

(sliding se&i) ^ms$.ti>z.tf)mmr 
x^ y i?0K-?v'-;i/$ns-&tj-ttffi&ii^-rs&8e)« 

#^^®Mffii3?iJ ( s ! d e a 1 i gnmen t) ^£ 

[0 0 0 7] 6 0 o-feji/*^?:r-fe;i/X^-yi'ta«f3i 0 7 
Wffitt Ji/X ^ ^ ±tcv-*;i/ H S:ff ft 5fca?)IC 

Tcmz, m\'m^^ti¥'s\zmm^iaxmmi!)i^itt 

[0 0 0 8] H^, m^mmm.mmmn-b)i(D7.^y 

©^HCX'<— a— XFU-y^SffiViT, ^^StlTt^ 

^4, 5 7 9, 7 S8mt^::iyhi^~)VXhUy'ff)i 
mWV^S. 7 2 3. 1 8 6^ttS«?Sg#:!4««^^K<!:7 

u-Ai&rcw\^z;>>!ftm\z^s^rs.mmiy-')v^ 
mi&tift^iz^mmommmizm^xTf^mm 

pf>f$,^Zti:^}ir^^^ :Mm^m4. 16 0, 0 6 

)w\^i^>^^rzit±nu-^~^\z^mmmtm 

S1i-SCiS:itX.TV^5 ;^RH#fF^3, 8 6 7, 2 0 

7 6 1, 3 4 8-§H77-Ht*V-FS:-€-n^ti:t4^ 
->^'> h^fXi:TO:»XA>6J^i|-rS;9Xv-'J 

k.X\>^^ l^m^ffA, 3 2 9, 4 0 3^B«ffi:$i6f»g 



(5) #1¥5-190187 

^ ■,'&.n^m^Wm3, 5 1 4, 3 3 3-S|ttiit.iT;i/5 
TViS. ±iH#fF0tr>-rnfeTO-fe;l'X^-yi'|*|®:fffi 

[0 0 0 9] *!ji 5 0t:~2 2 0t:t?iifp-r«'j>M 
ipf-kjKD. ■^jvm^mmmwi^^o^izmt^^m 
10 -BcxS'^Vc^^m^^mt^ t fccfc 5 ;?fx 'J yif\t 

^feffl#fF^4, 7 1 8, 7 2 7#Ci:^Ti!c^6nT* 
S« (s ub s t r a t e p 1 a t e) ig:®W 

x-^-xtc^Sf 5 i:(t<fc5^fxe/-'j >i^«^ieB«f 

fF^4, 7 8 6, 5 6 8^i:^teB#W^4, 8 2 4, 7 

3 9^ici:^Tii:A?,nTVi.5, mx\mmm^A. 

2 5 9, 3 8 9^®PflStJ:2.!&t^^fi§fttll-^0#U 

T-F^7;v*DX5^u>®^-& ; 3itiI^$i^|l3, oi 

2, 0 8 6^CDM^CJ;5/}?UX5^1x>®;';x^-7 h : 
^ ^3, 5 8 9, 9 4 l^J®rj!3?Kt'J;50'J>^'>'-;i.® 

;ivio ^m^^mA 5 10 2 13 ^jttiH^ o-k;i.®:yx 

^mmt^lt » ® ir JVmfirofiltt^^i- S: H tf F 9 > 7 
->3>7k-A (t r an s i t i on frame) 
&tS:AT*D. ;:®vz:*ji.Ftt-fe/'?P-;J'-fe-ir;i/® 

30 ft. mmti^m^^m^^M. mmf^4 7 o s 9 
1 6^mmm.m.im-b}i<Drz!doim<Dm'^=.t^ 
)V'T^ yift-t^y^yh(D9\-m-i^)i''f^ yift^ 

mjr<D-t)V(D'^m^tM^mmt}z^\,^xmmmiiz 

mMmt±nU-i5'~^mmLX. SiSS (s ho r t e 

ned) mmm^^m^tz. i^^mm-7-t^)vm± 
nv-i'~fu-hmmmmm\z$,D. <¥mm 

ffirs. m^m^my-'jyiff—:/mzmmy')y 
40 y-m.^-{y^-vf>mn^n^. 

[0 0 10] ■fe;i/®M4SgBlcf&-5fc#aY-*;VH?L 

^mmhx, mwiT^tt^y^yhiJ-xowMt^m 

^n^<Dmm:=.^^)\'Y\tnu.mmz^-Dtzu,±nm 
:^yhy~}vm\zmm-&n^ifi. ■^=.-^)vm^^ 

y^yvi57.\znhxm\^^^nxi&Ki. cnftsvi-^x 
50 'BW£mxmmy~)vmiimvm<^.mifm^ l < a 
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MS (c r o s s f 1 ow) £?g|j£bTVi5A5, CO) 

[0 0 11] mmthxiJxitii&m^M^^^m^iz 

}t. m^-^)VXi^'yfiHX(DiH^Ut^-S.>!flzX-D 

\tmmm^mmm\z^-Dxmt)n^rc^\z, mm 
mkmmw\z^-oxm-^nzctm^x$,^. m 
mmm)voktbmm *-5 >mmm^ (d e 

velopment oflnternal Refo 
rming Catalysts for the D 
irect Fuel Cell)j. 5;toxJl/ i^— 
v'ir- (Mi chae 1 T a r j a n y i ) . n-k 
>X '~^>y^ (L aw r e n c e Paetsch), 
y>\()Vy A'-:J— F (Rando i ph Bern 
ard),*-t'f> y-fe*Jl'-7-\'7 (Ho s e i n 
Gheze 1-Ayagh) . 1 9 8 5 mn-t)l "t 
5^_^ 5'^y> 7'JX. , 1 9 8 5;¥5H19~2 

2 0, 1 7 7~ 1 8 1 igu^^fim-ir 

aM7/" Fffijgfflm esj;^.«m^^fi (c u r r e 
nt collector). ±/^U~i'~-fU~h^ 
O <t 5 a 7 y - FffliJ/N- F ij? X 7 CDif \z 

^m-k. tniz^^mm^m^, ?LS7y-F!ci;-5 

&t;:7/-Fi:AV-F©^«ici5«»K 

jKi^-t;!'® 7 / -Fr]>A-F^>F ^mny-f - F 
^6.nTV>:S. i|^a#IT®3, 2 6 6. 9 3 8^«»8S: 

;i/07 y - F n F ;<> F;5i S ©®ffi?Sr?>-;!JX S-b 

;i/0^1.g|5t?®^U 4^-3 >i^MJSt J; -3 Tfl6«'J 
L-T. jii)P®**$^lfiL., •A\z^miH(0^2-t}l<D7 
y-Fn>;t-F><>h[rab, m2*8!S-fe;L'©77- 
F 3 F y > F 6 fflffiffli^;!^:^?:^ tt-feJV^'l-gK-r © 

7y-F3>/t-Fy>h icat-fii6®*5^$ e> 

jgf^CtSit^TV^S. U*-5>^'H)S;i->7FS 

j£«m-fe;i/®^g|5-c^Ji$n, m-fe;vo7y-F3i 

>/1- F y > F'\®EiR7-i' - H^®7j<^^l;£iSJ6 
5, mmm^. 5 2 2, 8 9 4^}«#:S^b**7 
- F ®*iS^S&tt^Kft txg^-i. U 



i) #l»¥5-190 187 

e,®^x^;i.^-sm-fc:Jl/^1-g|!Tffl>j!i^-5 >^\zm 
rnvx. w-fe;i'®7/-F3>/i-hy>F'\®M 
y^-m(D7m^mM&x^^z>. m^ff^s, 4 
8 8, 2 2 6mmm^mmmn-t)i^(D7/~\iuy/\ 

- Fy > F'^®W7^'" F0*^&i«»5fes6Ofg#; 

"9. C0^^CttU*-3>i/ttTO-fe;i^®:J1-8|5-mj| 
jK*4-feJl/Stfaot-Fv>5'tL'Tf^ffl-r So 

1 siffiiiis-ptt. u >iffmmm±)V7y- f 

e. 0^i«J*^^*Ofcfe®®iSU *-5 >i^HjStfl[ 
SfiJffl^nS. *B1*fF®4 7 0 2 9 7 3^t3:?gSt^^ 

&mn±)\^(o-mn f^ > F7y - F«g'£^;^ 

m^mt^-^Mzii^xmi-^n^. 
CO 0 1 2] ^m\mm±)V7.i''yi;fHxs^i\:*Mm 

n^')t^-S.yifLX. fKiSU*-5>*'SJj;®75:8e)® 

^.x.^)v^-^mi$L. mn±)io^mmmt^K&\z 

mm^^mz^-t^mmm^'bmM^Bjmizt^. * 
!^f!0^^i^gETx*;i/ Fjgi!gm-fe;m¥®®^*^ 

®«m-fe;nci-r5o -^izmmmntAy'.i' 

&: illB7/-Fiiafc*Dl.>TgML> ME/jV-F 

gB7y-Hi:*V-Fi®M?i^(BUT, ^Olffltf} 
E7/-Hi:®miC7/-F^&J^JKU ^©SMMi: 
WE* V- H twWC^y- FSSJgJ^TS-feA 

-:/v-F*>6ji!c5. mmmmm^Mi^, mm 

\Z^\^X¥^k)V^m&t^±Al'-ir-fU- Y-tmu 

mn±)V7.}'yi;\zmmmm^j3-^^. ^ji'T.^y^p^ 
\z. fi^:)5'-miom<D±mmormzi}w.i-x. u* 

-5 >i^SSS^acabfc-fe;ik-^-:/k- Fie At? 
' xms&L, u*-5>i^Sict^^Mj6:yxv-3i>;i'FA> 

*sf-fe;vx^y5'®fiM^sf7r:*;l.Ft«-r2.o *^ 
?g®M*4-fe;i/X^'5'5'Tfi, S«i:irA-I/-^-y^V 
-Ft;05|Bii;^|g£WL, jK^-feJl/X^yJ'Cit^TS 

MffiUi&K ■feAk-:5'->'P—Ftt¥&Ui^a'?xi/ 
hv'-^i'Wig&^rL/. c:ntt-fe/ik-^-:/i/-F®# 
®®3a®^^fflt*ViT«fiiMt^M-r5S-eM«u 
' T, ■fe;i/jgf^^#T-eaiS«air/iW"3'-:/k"F/' 
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[0 0 13] n.m's.tw\y-^~-:fi'-vt\m^L 
- 3' - V- h CO ft ffi r t ^«-r s * -esa L 

•SMiS (condu i t) *fcH?L«-feAI/— ^'-^^1/ 
- h ® 1 M±TiiKi(B^■7r:J|^;^ H 1 7 / - t ©Wrorn 

lgW{bU*-/.F (reformed) 4f«ti:*/Xttft 

[0 0 14] MT'u-htt-^ne-cof'gfflic^v^T-fe;'? 

SAS. a'SB:/l/-Fii^gP (connection) 

«yF, lfiU(±©€ffl??f*iSi)jBftiiPSJg^-r5^2-fe«y 
F. im±0:t+'>y>hAP*^)S-r5M3-fe-y 

Vi:^^7,^>IBS:^U-5fca?)C. (b a f f 1 i n 

g) Sr-B-^aa. ff*LVi:yx»il*i-k;i'®ffiftgBiJ-S • 

0. 2 5 i n. mtix\^hz.t.i3^t-m\\z^\^^xmmx 

[0 0 15] »^\.^^lWmmx\t. *^?)!tcj;5-fe i 



) #lli¥5- 1 9 0 1 8 7 

•^7 X -y F ->-;P«ji t T- !t;jp F x F y'-m^ h 

SrMijJcL, -tA'P— 5'-:/^—^fflK#[S•7^i•tr/~^^— 
37-7'^-^®s.*^M«ig3nfcil5i (ups tan 

ding) ^7x7 F->-;i/«®;5?-feAlx-^--yiy-h 

t.nm's.h(DWz%±mQfj:r.v v ->-;i/i:-7-*;i/ f 

coo 1 6] ffSLVJl^lSi^-rtt, v-*;i.F<!:7 
y-F^, ^V-FSMmcU^-S^^J^StcM©^ 

[0 0 17] ^l/^->"F<i>ll«3it« 
> »Ktfflra1tmiS/j:'>x>y Fv-)l/S»J5gL, ^tXiCJ: 

Sc> ^ttt*!SisHr;i/*S©^±rtgevr:*;VFft 

(ma n i h oi d e d) -nTsmm^mmixnm, 

[0 0 18] *^?|0«jg(3:^ft;*^j6Si|Bf^fX*>J*- 
|$-7-*j|/F^t;'Jjf;-5>i^g*j^fifeU 7/-Fa> 

/I- F J? > F \zif.m%m^^m^\.. mmm^^^ 
[0 0 19] i^mi\iim^)m%. m\z-^)^v~9~ 

^f£^-ixmmt^-^m\ztz. 

[0 0 2 0] *!«!Bj}ttsfc. nmv^^-^>^mo% 

[0 0 2 1] *^B^©ffi®#stt, 'mo^mmmm 
[0 0 2 2] 0 1 a, mmmm^mmtz. ir 

)V07finm (diagonal) lC)«o&5^«J|fffiEI 

(r)i^mmmiz^mn±)i'mmmmm'e$>o ^4 

«Mvr:*jp FSSK*^ 67/ - F3 F><> F-^ 
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:t + -> ^> h vr:2t^;i/ H Sft?&* S * V - F 3 >a"- h- / 

CDIEffiBT-* *3 ; 0 7 6 IcSLfc V - F 
F®S*rffi0T*D ; a8iiB6K^Lfc8-8tf&-3 

fcie^SrSBI-T'feD ; HI 0HH6iC7KLfcl 0-10 
; HI 1 tt^^Hjfffl 1 SIM^ 

[0 0 2 3] *^?gti^^ft8l5-7r:*;l/Flt:jS!!i^-fe;WX 

^ mm^mmmn±)m<DEm=i >/i- f;* > fs 

-FT-^jl.Fi'-Jl'tSfl^fig-rs., *fgHJ3(j. -tniy 
-^$'-7'W- Fffl 1 ffi*e.Mffit5 y'UXv-Jl/gS^i-i 
•t;^ Ix— ^'-y 1/- F©S»[ffl:4^ eMffi-r«iiVi->- F 
t bT->-Jl/g|5^S}g^-r Si^Vi ->- F 

[0 0 2 4] Mi^mmt^t. ^mjnz^mn^)v 

J^^^ns. ll#Mt-fe;ik-3'->'U-Fi®^6M(c 
.fcoT «#S®Hffi®«-ffi_hfcaSffl^'i<y Fv'-Jl' 

H?L 1 7 / - H a wi- F j« > F V- 

F 3 F ^ > F toimmm&^wmm^ t 

k-^'-T'V- F'i'x F >'-JKcJ;oTV- 

[0 0 2 5] FtttfSM^'TJi.t© 

T, ;yx#^l&i:iftH©fcJ&lc®^«TS-5vr:*;l/FSiE 

^•fe: jKcMlE-r-Sv-*;!/ FSljfSttm-^l'gBigPd^ 5«t 
«&Sn^.*5. ftfTK«®^1-gEvr:*jl/FM*5f-b:;VX^?' 

'^rmnirji'X^ytuzmm-^n. mo^-^jvthxi^ 



(8) #1¥5-190187 
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[0 0 2 6] &mmn±)V7.^yi7 iz^m-^n, m 

- h(Dmm(Dmmtf}7.-7-t^}i']immt<DmMziii^ 

- 5 > i/S t ©a* U ti&M ti/;;^ £#t*&-r5S*tjS 
10 ^z.tr$>^, 

[0 0 2 7] B|lfcS-r<t5t, «)»g2 0t-bAI^- 

l^- F 4 0 0 1 B*^ e mm^&WcT / 
-F2 6fc<toT. *KJSf7r:*;i/H?L2 41cJ;-5Tffi*& 

^m'&\zii'^xm^-^n^7 j-Y^-mm 

[0 0 2 81 •fe;il/-5'--/l~ F 4 0 ©ffi®ffi-Cii. 
i» *V-F2 7At-tA^-^-:/k-F4 0/J^bOS]PS?^,W 
/i^nr, :t+->^'>Fv-*;l/F?L2 5 5^ 
P[]3 9!:J;-3TfSS$nS*V-FS$}g|>Sf§ c ^ 
»K2 0i-tr/^W-^":/Ix-F4 0ia-fe;V®^1.i:*T 
MfiL, jS£*&#ti;2^J6SfcJ?)®m«®t-feA°l/-^- 

-fv-Y h(D%<n)my^ :^y v=y-)\^-^mtt''i>n'mi 

x.y hy-)VUi&2 3£)gbrr5o F >> x 

5/ F->-;i/ge^)-4 5 i;:^:^^^^^ F'?x-y h^-Mm 
4 6tt«1^R/-fe/1U-i5'-:/I/-F'^x>y Fi^-iHl 
±-DTT-*Jl'F->-U>i^SJgfieU, ■feAW-^'-P^ 
5(? k-F4 O0S*ffl!lO7/-HSfc«;(7y-F^(C!S#: 

f—-fm\^zm^\z\t, ^K*5^-:/ts«isvF'; 

±x<o±mm0z^-u yiftm^mizmmn^. 
^mm^--:fmmm±mm'i'\z. =&vn*;vHE2 

49 ^K^x-r/il^MTF'J-yi'X («aj;isl LiAl 

02) ffi'&y-u >':f^m\z^mt^^xm^b. pft 
A-f >^-a^&;ii6-T?ab5= mmmmmzsLb^. 
/u>y-BM'piz, -axmrnmn, -y-uym 

,«*T?±#-r«.i;> ?ilSK^it*mSL i a l Ozx- 

-ftnmizmu-sn^, ■b)mommitimMf—-:ff}i 
mm-rzt»j^t^i)K mm-^f>m6 5 ox:<Dm{ms. 

^X'<D±X0m\zis^^x. -b:;Pj^-'J >i^sai»$n 

50 fUx-Y t^ffitK-tJl-v-U >i/0lg§l;&«H$$l!ifj- 
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[0 0 2 9] I12tt, irA-lx-^-7'^-}.4 0, 

F 2 6 Rtjty y - H*«gg 2 9 *i!Bjiffl 1 m 

JiS8« t J: 5 ^iSM^ffira-b jl/ X i5' 7 ® m-fe Jl/J|5 
fiiw^^-^^IIHTfes, -feni^-3'-:/!/-h4 Gift 

-;vg|5^>4 3 \zk^^r±/iU-^'-':fiy~ h 4 o ©Wffi 

xy hv-;V8gi>4 3«-k/1k-:S'-:^l/-h4 0®~ 

^- h 4 0 (ommi;m^ 2 0 0^52 tmtz zta^ 
■ess. ±nu-^~-:fu-h4 0kmMWi^^)V2 0 
m:^mfc^tmm::^t^)v m 2 4 (^ii&ffl 1 m. 

■Ctt. •fr/tt'-^-:/l/-h4 0i:««?!g^^;l/2 0co 

tS. @2(C*-rJ:fi(C, -fe/'?V-i5'-:/U— h4 0t 
Iff* bV^o Bl 2 ffl v-7l^J^ h'?LttX I- h^fSv- h 

;V H?L«*-Pj3 □TifcS;)^. :::ffli)i-P7B □ \Hizitb)] D * 

»v:z*;i.H'>x-y l>->-J«4^4 5 
^'yy>h^3:y hv— ;i/ig^)'4 6}i1rAk-^-yw 
-h4 0CD-)fe®*^6,±;^tT55cDW:;^tC]gftUT. -fe 
/tk-iJ'-T'W— h 4 0 2 0 tSMU 

r. mmmmn 2 0 t'i'xi/ h~>-)vm^hx. 

ifSiSSHStS, 7y-H2 6®SS»^a'>xi/h>' 

-;i'4 3Sr;::t=^'>^'>)-Y-!j^jH«'>xs/ hv'-;W4 

/11/-^->'l/-h4 0 t®)^ig2 0 toMo>^xy h 

nu-^-yv-h 4 Q t9Mm2 0 t(Dmizmn-7- 

[0 0 3 0] E12fc*l.iT*fea<i^d>^<t5tC, 
^□4 8i::t*v^>Ml:ffin4 8' ICi-^T^V-H 

2 4aM-7-*;i.F':7x>y hj/-;i/4 5fci;oTv- 



(9) #M¥5-190 187 

2 4i:t4^v3^>hv-*;[.H?L2 5tom\zi:M<yx. 
[0 0 3 1] -bA k-^-:/!/- h 4 0 EiSS Uv^tiSi 

iHi£fflVK 7 y-mizmmm-kmif^ktbiz 

20 /jifXlStSBjietrTSfcftC, »SlfffiJgtt®-feA 

)mW(D£-mzjS. DTrtif -^r:*;!/ F'v&ur;^)^ b«5 
/k-htt^^O. 0 1 0 i n c h:t-^-®, ^mzM 

[0 0 3 2] Tijffti r^m»ii®fci!e)03Ef^e«i^tf 

30 (Modern DeslgnsFor Effect 
Ive Heat T r a n s f e r) j . 7^^ 
h-h >Ji'7-f3>m 1 2707^^^31- virzf 
7p^'J*X, r:3.-3-i7. :na-3-i7ioo2 
0. RXf rx-y^-g^i^e;^- 7>H 

7k"A t-h -1'i'X5^x>>''f- (Super c 
hanger Plate and Frame He 
at Exchanger) J . h7>^'-a, '^I'y 
7*-;PX> x^-f^-X 7 6 3 0 7(C<fcoTffl*3 

tisj;5fc, m^m'T^yu9-\z\m^^^my(f->u 

hff\\z-m\zt^)VV}t^-^tifc. -S0:yx^-y ML 
iJf¥US&tt7VX^R:/V--hSjiV^T. 7l/-h® 

®-fa0iST!iigia«#:aiiffl?t>^ji'&jgfig-rs. t 

L, lWir;l/X5' y i'-feAly-^-xV- hBv-U 

50 mzm^ismm^^-r^. mmx\t. mmomm 
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[0 0 3 3] mz\%i?mmi%'mm.\z^^imiti^ 

i'-^VX h U 5/^4 1 tt-bAl/-;J'-y^- h©7/- 
HffiiC, ^^SS4 2tJ;-5T^S3n*&tt<a©:$iSt 
5ci?Wt&nT. •fe;i/©77-Hfi!|1?S»12 0trPg 

-;px h u y :/ X h v'-;!^^ 4 3 -mm^, 
•fe;-? 1/ - 3' - - h t 'j; X y b V— jl/ 1 ® ftg^t^fc 
;5:0 5 5::<!:, RZ>'-fe/il/-3'-0x7 h->-;i/XNU 

yT' >j'xyh->-;i/Sgji-4 3i:-k;il/-^-ti7x->h 
->-^gB5i-4 4 i:fflmPi75t<i^cO-fejKOWffiS#^£)Rfc 

[0 0 3 4] [^4KMvr-*;l/H2 4t7y-Fgt 

P^'Ix— h4 0® Ttat^^'H2 0 hmm^iw-^- 
:/ h y:::*;^' H ^7 x 7 h 'y~m9{ 4 5 V 
-FS'NW^-fiSSilfiib, 7/-F2 6 t-feA-U--^ 
-T'l/- h 4 0 ©±ffii®Ps'!07/- Fg'NTOj^tSS^ 

*y-H^i:©M©Si£SS®(erM0-^$.O, C:©«^(CH 

•k/t i^-^-:/!/- f, 4 0 nrntrnm. 2 0 i:©ra© 

-fe/tk-^'-:/P— h:t*J/y>hV-^;PH>:?xy |. 

v'-;^g|!^^■4 4di7y-HS's©^=^-'>y>hissE± 

L> *V-H2 7t-fe/1W-:J'-:/l.— h4 0©Tffli: 

®K©*v-H^'^^+->y>hiig;^^«&-rs. 

:t^v^> K©®K (passage) \X^nV-9- 
h4 0©?6J^t:<fcoT. ■fe;-?k-^->'W-h4 

0 CPDH^nfcX F U 7 7'©?LfcJ;-oT, tfettttS 
©. :«X^^EtaLfcffi©^g[cJ;-3TJgjS§ns. 
[0 0 3 5] *^iiici;5ir/1^-^-:/I/-h©ffil® 

§ii(miS06~i ot^-r« c®^jgffiii7?K, mm 

ftl&Y-TiNjl. F t ^+ v5'> Fftil&Tr F*t» v- 
F-fe A h ©4'i^gp^i'£a-3 T32afcSEB 

an> ^>SI;9xsi^^:gffi«©ic^^'\ #vi-feAi/-5'- 

:/l/-F®±tl.>MW^^ttt£fefc6t-o SV^^M 

^>o7'V'X!ftw«ss3^f5b, "mirrj-Y-mti 

V-F^^XS§aS?gij]£U, an<^-fe/11/-^-:/l/-F 
HA^S31-:^iclf^f-r57'l/XgB5> (pres sed a 



(10) #1JF5-190 187 

iS 

re a) f.® 1 ^(^^^1/-- f^e/xy Fv- 

h^MX F U -/^^J-trA i/"^-:/!/- F ®tf!©ffiiO 
X'y Fv-;i/g|5i>S:^)?)c-rS« H 6 tt-feAV- 

-fV- F®i£®ffl«-:S-r. -lrA^-^-:/k- F 1 4 0 

Ic, ■/VX^IS'^x?/ Fi'-JI/gK^i'l 2 3 

K?SJg*S^TjifiL, 1 •fe;l/®S«ltMia'>x-> F 
10 2 SfC^ViTSfiSL, -k/tV-^-:/!^- 

F 1 A.Q<fiKm&(}imi\zmm^t\.rz.-^)/7Mm. 

X y F ;i/X F U 1 4 1 «SJ^S^;lTffia 
Big-fe;l/©««P!gt«]a>>x-;/ F>'-;V8S4M 2 3 

w4a^^^£aoT^Sl|s^T-*;^H^L 1 2 4 t3?5icfiEa 

Sn, :t+->^>FT-*Jl'F*?Ll 2 SAH-feAW-^S' 
-yi/- F 1 4 0 ©'^l*g^^^•^cTOvr:^^;^ FTL 1 2 4 

AtjSfSfcEKsns, c:ne.©sK.T^-rj;5c, + 

>-^> F-7-*;v F?L?^5iJil*?f-7n;t^;|. FTL^^-iJtt-k 

>FtSwJ&t- -kAl/->'-7'U"M 4O0TifegS 
5^'l-*l'^T£^ft:t+>-y>Fi:?:ftUi3ii:5„ Bl 8 C 
MfeA<;K-rj;^.fc. v-jK;1.FE1 2 sSloTttl^ 
Sn-5:t+->5'>Ftt> P16 0^Pi]tJ;TT*1-J;3 
tC, :t^v-:J^>Fftii!&a 1 4 8&®-3TirAk-^-:/ 
I— Fl 4 0©fiH4«BiClt?.. :t^vy>F»*y 

yu-F 1 4 0©^f^>:^;P*at)T. ia6©i^BlicJ; 
o TS^-r<J; 5 IC , FfflD 1 5 8C^U :t 

5<? F-7z:*;PF-?Ll 2 5 A[cft«&T-5o mWiL. 

mrnvm-^-t^y^ hjl 1 2 ^t-^^mm^n 1 4 7 

«tS&^n, 7y-F*>!fXn>A-F;*>F&3gtKfSffiE 
fg-fe/1k-i?-:/k-F 1 4 0®5"Y>^;l'Srji'3T. 
S6 0^P5BllCi:t5TS^-rJ:5fc , «S!(SfttlPl 5 7fcii 
L., M!|BfV-*JHs?L 1 2 4AtftiSi&-rs. 
[0 0 3 6] -feAk-5'-:5^k-F®^fir[S±©TOi 
•t^'y^y V-n7.<J>im.Wm (c o - 1 1 n e a r 
f 1 ow) a0 6i7tC. -bAl— ^'-yL/-F©?ifiL 
SgE©ffi«ftT-*;i. F t-kAk-iS'-:/!^- F©4'*gg 

"FSfflV>T, 7'I/-F©MiEffi-7®jM0mi:t+-> 
^''> F:yx©*M*8«*^it'*©»4t:t+->y>Fffi 
S&v-*;V F tSg|5®Mt^*v^*'> FiPfKv-^jP 

HSffl^^Tffenso iwi!;-kAi/-^-:/k-F*fflt^ 

■kA^-3'-7'I/-F©Muffi±0M^fi::f+v:J' 
yVHTsOHmK »*fctt:t*->5'>F©-:^S4' 
*©jKi|sf*fctt:t=*^>'y> Ffti^vr:*jU HfcSLTft 
iliffig80jSJJfi:Wfflvr*;UF';ii6;i?XS5lDtti 
L, ■fi6;?®;yxttigi5-7-*;i.F*;0^SIIAU, ^J^vn 
5^? it^)\^Yii^h^\)m-Ch\zii'iX-m.t^. Z0^o 
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[0 0 3 7] ■tni—^--/i'-h(0^r(o<yx.yh>' 

1 n c hfiffl-j/x^ h->-;l/S^«J2.. :yxJiitifflS'> 

S:^!!#mHiliTtti-fe;i/0S»MfcilSgttL., SJt^ 

^-T'l'-httt^Sffl^f-Saii-r-S. Ell lttK2lc 
^ Lfc:*f4-feJl/$#tf mir;i'X ^ ^ 0 1 S^JI^ft S 

U*;-v-7'i/-h.4 0' t®rfl!::iS«3n«.. -feAl/ 
-iS'~:/k-h4 0. *y-H2 7, *V-H*Sg11 

2 9«, gI2tcMLriEaiL&fcOi:|^i;Tft5*s, 21 
(contact) SJg^U IS««?S!2 0 t-Jxy 

ta^fSroSWIIicU, SJ6^fXV-3iN;l/HC7x>;; F 
5 1 0¥fcV^ffi&«»!R2 0 fcStt^ii-T. 

[0 0 3 81 MffiHl£:;tfXVn*JPH'>x-;; hv-;!/^^ 

^JX®7y-HSafctaAV-Fa-vgA^ii:;&V\ 7 
/-F-fe/^k-:5'/U*-V-:/k--h4 0" (i, -fe/l 
l/-^'--7'W-F4 OC#fef 5:t+>'3'>Fft|&P4 



9 0 18 7 

->y> hx-r:*;!. F t7y- F-fe/-? Iz-rJ'/U 

y^i/-F4o" »±ffitsjg-r?)U*-T-mi®r«g© 

MftKJiS:yXY-*;l/F'^x>y F->-;i'g5:a-5 1© 
«rt0KiS*fXP 5 3ttSJiS:yx-7-*;l/F5 Oi'J 

*V-F-fe/^k-^'/'J*;-?-yk-F40' oTfii 
fSMffiffiffl jSF^TOy:^*;!. F r> x >;/ F 4 5 

i&^®#:«a*W-r5;:ttj;aT, j68i|SWfflP4 7' * 

j^^-ar-r, u v-s t^ffl^^M v - ij^ju f 2 4 

S&aS 3iiSJfe;9XTr:*;l/F5 Oi. 7y-F-fe/iv 
-^/'J*-v-:/W-F4 0" t *V-F-fe/1V- 
;$'/>j3j^--7-:/t'-F4 0' iCWtc^g^^n-SU* 

— T'k- F 4 0 IC ens 0^IS>ax.5 r t !C J; o T. 

F^bSlS:yxi:X5^-A{H;*&t is U 

[0 0 3 9] j^^•feJ^x^y^'Sffi^^iT*ii^t. 7 
x-F-fe/^P-^/iJ*-v-:/^-h4 0" ©ii^'j? 
x-y F->-;i/g|55>i:*T®-7-*;i.F'>i7 l-->-;H35 
^i-?a*V"F-feAL'"^/'J*-V-7'V— h4 0' is^ 

1/-F4 0" i:4 0' 0f«©^»ti;-3TJ^5£Sla-5U 

7}N-T-s75^e,0T-7ix;i^F*waKv'-;i'r5. ffs 
ic. ij ^-T-s^j^^-rsMfi'^/x y F 'y-ma^^ 

•fe;'^k-^-y'k-F4 0J;f3fe$eiCJi«$-tT. -fe 
U*— 7-:/^-Ft^SLT. 'J*-V-S(cjf*L 

jfs-v-^$i5jfSbVi-?r*;vFoa?s*~>-;i'-r 

^:Lt\Zii-oX. fiaS®SS5£T-*Jl^F'>xy Fv- 

juiE^j'&yt^ja'^x-y Fv-jpgu^^-w^^tTMftsit 

SilfCa&So ^)ts--^-mzz.<Diiofs.miom-&'^ 
^Jl«S14lf V- (p i 1 1 a r) S 
■feA'k-5'-/iJ FPfl0ffi^©KfiS*a 

ai^^S (electrical continuit 
y) t^ZittfiXt^, 

[0 0 4 0] ^©«i(C?&-pTl^0U*-5>^S« 
fifsm-feJl/Xi' -y ^ 0*KMSJg«§ ij 

2 fi®-fe/i p-^-/ IJ 3i^-■7-:/^- F icio T 
fl^^Sn. •?OlO)5t7/-F^tffl-r-S-feAI/~^- 
7'k-FH0^1-MIII^5£*L. l|2:*i-fe/1U-^'-:;^I/ 
- F0ffi0Eiffl^1-fiJISr^£^f S t ; A V- HS ; 
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21 



22 

[0 0 4 5] irA-k--^'-:/k-h/«^Kij7x.7h-> 



U*-v-S'\®RjS:yxtX5^-A36Wc&'J*— 7 *t*8:pf-fe;l/X3'y i^WWlcJ&oT^ ±l2®J;5(cma 

-g*^e>®4i?gtf:«fx®^4/4ravr*;l/7^^>y;5s fs. 3&t:, §;^^Xvr:3i^;^^!->-;^^i|5^)■tt||S-e® 

[0 0 4 1] {f!l^«, fiftf=f#r:'y>>-;i'®<t5a;a«® 

U*-5 >i^ttlKi£';*-v-§tCfflV^T, M;!^??^ [0 0 4 6] *^?g©^^f^i5vr:jjxjl.x-i' yf^m^^ 

©Mawx^^-AU^-a^i^H^S^^JgTa, ;>^5'> Jem$tx5-fe;i/X^'-yi7®iSSH^Ij^gl5^-f®jFE;f3§fg 

[0 0 4 2] ^«:EPicJ;-3TSf cfcolc, ^ft7i<^Ef£:;y Jl-x^ >y i7jSflsijJt^g;S:i«— :3®7:i~n7'y P^fJ. 
S^#^*&L. U*-v-^®'J*-5>i^«!«±(-a 

L, 4^ti;9X®*lN#ft&gi*T:*^5), 4)^tl^/X$ [0 0 4 7] ±t2IKij)!-ea. *^HJ!S:cb5|if SLV^^IS 

mftil&Tr:*;i.H2 4'vitlt«*&T2>„ ::®<fc5(cL. li^ilcMI^TJzfi^, ^<fflm^i!JHj1®fcse)®^^fB«cL 

T. .»4ftMvr-*;l.HSra*»4®*^-l3-ftft-t;1.0 fc*?, *5?f3®$ 6fcfl!i®SI}S^^ifcBJtgT?S?,ci:tt 

[0 0 4 3] *5gii (c^ ^ ^) »4-fe;i/X ^ -y i7 ffl [igfl)®»^csiSB^] 

:^^l*lgKvr-*;L.x-i->i^®Bjf6ffitt»4-fe;VX^'-;;i7 [gi] m\\t.-^%i9^(OUm:WSm^. b;l/®^* 

rt®u*-5>i's^^iis«it6icL, u*-5>;y^a (d i agonal) xz^^itfummmmxh 
ffiiftb, ■k;i^Xi5'yi^oiiiic»ofcjim*&T-*;i/H 5o [gi2] n2\ti$.%^<n\%mmmz^^'m's.)V7.9 

^^t:*^tllO'J*-5>i^lCJ:S^^Wgt!V-:fr;l'7' [04] 04t3:«Si|^vri*;PH1fK;5^6.7/-H3:t> 

-)'>^')!R^-fe;l'X^iy^'fii|®-&JS«MSi:;l'3a$Sgfe^ /1-h>C>h'V®HPSS^-r, feJl-^fiOt&fffitJffl 

T, Ji^^X-^W.mib.\^XWi^xmmmR^mtib Hn>A--h^>h-N.®gfa£^-r. 04!CH^Ufc-k;i/ 

®7X^^ftmsf^*&T5;::t/!i5-e-t5o W'k<r)im%nmxh'o 

[0 0 44] H2IC*Lfc-feAV— 40 [06] 13 6 tt*^BJ t F«*4-feJP 

liL.TU*-5>i^S ®^ffl&±MLfc*5. ;;®J;5 X^>7i'0&»0T:^*Jl/HX'k-F®-te®||Jiffi|^® 

lS®H0-feA^-3'-:/W-hJi!Ki;:fe. U*-5 [®7] ia7tta6(c:3^L&-r-7f^;l-H7'k-h®MM 

>ifS^®Mi|§}-|^|f]!v-*;l.H©^^S}g^-r^Ci: ffi^T^O ; 

fcioT. ±t3i;|f?il(ClfflStl5;ii:»§/55>5^-Cfc [08] 0 8 Kg 6 C^Ufc 8-8 fCjf}ofcS£;*cifS0 

tt. ili|sf«*&fc®l3mU, :t+->;S'>F««&t®t3t±i [09] 09{i06fr*bfc9-9C}&ofcia:^»fH0 

gSf^l&i:S^ffl«iCite-^Lfertg?V-*;i'H(CJ:5SJS [010] 0 1 0 «0 6 \Zmhfz. 10-10 tiBofcJi; 
:SXft«g&W«lt-rS55ikft«g-7r:*jl'F«!pf-t:;UX 50 KWmmxm ; 
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me] m?] [011] 




mm] ¥fK4^5^8H 

MiEj*tii#s«] mm 
mmms^] mi i 
imm] m 
miEm] 
mi 1] 
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(72) mM v-^-y- F ■ i?- • Y ij 7 / "^^X* 
7>«U*-&*H-1''jy-fiW60056, 

h ■ n- H 507 



(72)||?^# ^>5'^' - • • b 'J 

7pl 'J lO^mm-i 7^-iW46322, /\ 
-f7>H, Xh'J-h 3223 

7;:<'J*-&M>l''J/'fiW60402, A*--^ 
x-1->, ^r-Ji/y-x • T'^^-i- 3644 
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